CARD3 deficiency exacerbates diet-induced obesity, hepatosteatosis, and insulin resistance in male mice.
Caspase activation and recruitment domain 3 (CARD3) is a 61-kDa protein kinase with an N-terminal serine/threonine kinase domain and a C-terminal CARD. Previous research on the function of CARD3 has focused on its role in the immune response and inflammatory diseases. Obesity is now a worldwide health problem and is generally recognized as an inflammatory disease. Unexpectedly, we found that CARD3 expression was lower during obesity. In this study, we explored the biological and genetic bases of obesity using CARD3-knockout (KO) and wild-type (WT) mice fed a high-fat diet (HFD) for 24 weeks. We demonstrate that KO mice were more obese than their WT littermates, and KO mice exhibited obvious visceral fat accumulation and liver weight gains after 24 weeks of HFD feeding. We also observed more severe hepatosteatosis in KO mice compared with the WT controls. Hepatic steatosis in the HFD-fed KO mice was linked to a significant increase in the expression of key lipogenic and cholesterol synthesis enzymes, whereas the expression of the enzymes involves in β-oxidation was dramatically reduced. Furthermore, we confirmed the repression of AMP-activated protein kinase signaling and activation of the endoplasmic reticulum stress response. Fatty liver impaired the global glucose and lipid metabolism, which further exacerbated the insulin resistance associated with the repression of Akt signaling and up-regulated systemic inflammation through the M1/M2 (pro- and anti-inflammation) type switch and the activation of the nuclear factor-κB pathway. Our studies demonstrate the crucial role of CARD3 in metabolism and indicate that CARD3 deficiency promotes the diet-induced phenotype of type 2 diabetes.